Hypothermic perfusion of rabbit livers: effect of perfusate composition (Ca and lactobionate) on enzyme release and tissue swelling.
Rabbit livers were preserved by continuous hypothermic (5 degrees C) perfusion at a flow rate of 1 ml/min-1 g-1 for as long as 72 hr. Cell swelling (total tissue water, TTW) and the rate at which intracellular enzymes were released into the perfusate were measured. Livers perfused with a simple NaCl-based solution containing hydroxyethyl starch as a colloid released relatively large amounts of aspartate aminotransferase (AST, 442 +/- 224 u/liter-1 100 g-1) and lactic dehydrogenase (LDH, 1580 +/- 688 u/liter-1 100 g-1) into the perfusate during 72 hr of perfusion. The addition of Ca (0.5 mmol/liter) to the perfusate reduced the leakage of enzymes into the perfusate (AST, 70 +/- 30 u; LDH, 450 +/- 50 u) and reduced cell swelling (TTW, 3.1 kg/kg dry mass vs 4.4 kg/kg dry mass without added Ca). But the use of a higher concentration of Ca (1.5 mmol/liter) caused membrane damage (AST, 4000 +/- 1500 u; LDH, 10,000 +/- 2222 u) and increased cell swelling (TTW, 3.7 kg/kg dry mass). The release of intracellular enzymes caused by continuous perfusion with a chloride-based perfusate also could be reduced by replacing the chloride with lactobionate (AST, 100 +/- 30 u; LDH, 400 +/- 100 u, at 72 hr). In the lactobionate-containing perfusate, the addition of Ca (0.5 or 1.5 mmol/liter) did not alter the rate at which intracellular enzymes were released. There was no tissue swelling after 72 hr of preservation with the lactobionate-containing perfusate, and the TTW (2.1 kg/kg dry mass) was similar to the TTW of freshly harvested rabbit livers.(ABSTRACT TRUNCATED AT 250 WORDS)